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RYHUKHDWLQJZDV FRQVLGHUHG IRU D 3DVVLYKDXV GZHOOLQJ LQ /RQGRQ 7KH VWXG\ XVHG G\QDPLF VLPXODWLRQPRGHOOLQJ VRIWZDUH WR
LQYHVWLJDWH WKH SRWHQWLDO XVH RI EXLOGLQJ JHRPHWU\ WR FRQWURO FXUUHQW DQG IXWXUH RYHUKHDWLQJ ULVNV LQ WKH GZHOOLQJ IRU /RQGRQ
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SURWHFWLWVHOI$UDQJHRIGLIIHUHQWLQFOLQHGIDoDGHVZHUHH[DPLQHGWRWHVWWKHLUHIIHFWLYHQHVVLQUHGXFLQJWKHRYHUKHDWLQJULVN7KH
UHVHDUFKIRXQGWKDWLPSOHPHQWLQJDWLOWHGIDoDGHFRXOGFRPSOHWHO\HOLPLQDWHWKHULVNRIRYHUKHDWLQJLQFXUUHQWFOLPDWHEXW
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3DVVLYKDXVVWDQGDUGKDVWKHSRWHQWLDOWREHFRPHWKHWHPSODWHIRU]HURFDUERQGHVLJQLQWKH8.+RZHYHULWKDVEHHQ
DUJXHGWKDWVXSHULQVXODWHGKRPHVDUHYXOQHUDEOHWRVXPPHURYHUKHDWLQJULVNVHYHQLQWKHFXUUHQWFOLPDWH7KH8.
LV H[SHFWHG WR H[SHULHQFH KRWWHU DQG PRUH H[WUHPH VXPPHUV LQ WKH FRPLQJ GHFDGHV DQG WKH ULVN RI EXLOGLQJV
RYHUKHDWLQJ PD\ EHFRPH YHU\ VLJQLILFDQW LQ IXWXUH FOLPDWH VFHQDULRV 3DVVLYKDXV GHVLJQV VKRXOG HPSOR\
³SURIHVVLRQDOSODQQLQJ´VXFKDVUHOHYDQWRULHQWDWLRQVKDGLQJDQGYHQWLODWLRQWRRYHUFRPHVXPPHURYHUKHDWLQJULVN
>@7KHUHDUHQXPEHURIGHVLJQDVSHFWVWRZDUGVFHDVLQJRYHUKHDWLQJLQGZHOOLQJVHJIL[HGVKDGLQJGHYLFHKRZHYHU
WKH VFRSH RI WKH SUHVHQWHG VWXG\ IRFXVHG RQ VHOIVKDGLQJ HQYHORSHV 7KHUHIRUH WKH VWXG\ LQYHVWLJDWHG WKH
LPSOHPHQWDWLRQRIGLIIHUHQW IDoDGHJHRPHWULHV WRH[DPLQH LISRWHQWLDOEHQHILWVFDQEHDFKLHYHGE\ WKH IRUPRI WKH
EXLOGLQJ
3DVVLYKDXV
3DVVLYKDXVHPSOR\VVXSHULQVXODWLRQWRUHGXFHWKHKHDWWUDQVIHUWKURXJKWKHEXLOGLQJHQYHORSH³$3DVVLYH+RXVH
LV D EXLOGLQJ IRU ZKLFK WKHUPDO FRPIRUW FDQ EH DFKLHYHG VROHO\ E\ SRVWKHDWLQJ RU SRVWFRROLQJ RI WKH IUHVK DLU
PDVV ZKLFK LV UHTXLUHG WR DFKLHYH VXIILFLHQW LQGRRU DLU TXDOLW\ FRQGLWLRQV ± ZLWKRXW WKH QHHG IRU DGGLWLRQDO
UHFLUFXODWLRQ RI DLU´>@ +RZHYHU QDWXUDO YHQWLODWLRQ VKRXOG EH SURYLGHG QRW RQO\ WR SURYLGH IUHVK DLU IRU WKH
RFFXSDQWVQHFHVVDU\WRPDLQWDLQDFFHSWDEOHDLUTXDOLW\OHYHOVEXWDOVRIRUFRROLQJDQGLWKDVDGLUHFWHIIHFWRQWKH
RFFXSDQWVWKHUPDOFRPIRUW>@7RREWDLQ3DVVLYKDXVFHUWLILFDWLRQDEXLOGLQJQHHGVWRPHHWIHZPDLQFULWHULD>@
 0D[LPXP6SHFLILF6SDFH+HDW'HPDQGRIN:KP
 7RWDO6SHFLILF3ULPDU\(QHUJ\'HPDQGRI0D[LPXPN:KP
 $LUWLJKWQHVVRIPD[LPXPKDW3D
 /LYLQJDUHDVPXVWQRWH[FHHG&IRUPRUHWKDQRIWKHKRXUVLQDJLYHQ\HDU
7KH3DVVLYKDXVDSSURDFKFDQXVHPXFKRIWKHVRODUHQHUJ\IURPLWVUHODWLYHO\ODUJHJOD]LQJLQVRXWKIDFDGHEXW
WKLV ODUJH JOD]LQJPD\ HYHQWXDOO\ OHDG WR RYHUKHDWLQJ LQ VXPPHU WLPH =HUR&DUERQ+XE >@ UHYHDOV³WKHUH LV D
JURZLQJ ERG\ RI HYLGHQFH WKDWPRGHUQ HQHUJ\ HIILFLHQW LH ZHOO LQVXODWHG DLUWLJKW GZHOOLQJV DUH VXIIHULQJ IURP
RYHUKHDWLQJDQGWKDWLQVRPHFDVHVWKLVLVUHVXOWLQJLQDGYHUVHKHDOWKHIIHFWVIRUWKHRFFXSDQWVRIWKHVHSURSHUWLHV´
6KDGLQJGHYLFH
,WKDVEHHQKLJKOLJKWHGLQPDQ\VWXGLHV WKDW VKDGLQJDQGSURWHFWLQJ WKHLQGRRUDUHD IURP WKHGLUHFW VXQEHDPV
KDYHWKHPRVWSURQRXQFHGLQIOXHQFHLQWHUPVRIWKHRYHUKHDWLQJSDUDPHWHUV)RUDSDVVLYHKRXVHODUJHJOD]LQJDUHD
FRXOG OHDG WR RYHUKHDWLQJ LQ VXPPHU LI LQWHUQDOH[WHUQDO EOLQGV DUH QRW RSHUDWLQJ RQ WKHLU EHVW ,Q PDMRULW\ RI
3DVVLYKDXV GZHOOLQJV VKDGLQJ LV FRQWUROOHG E\ LQWHUQDO RU H[WHUQDO EOLQGV ZKLFK UHTXLUHV RFFXSDQW DWWHQWLRQ DQG
XQGHUVWDQGLQJ ,W LV DUJXHG WKDW SHRSOH PRVWO\ RSHUDWH EOLQGV QRW EHFDXVH RI WKHUPDO FRPIRUW EXW UDWKHU YLVXDO
FRPIRUWDQGSULYDF\>@DQGWKLVFDXVHIDLOXUHRISULPDU\IXQFWLRQRIEOLQGVLQGZHOOLQJV>@
7KH/DUFK+RXVH3+33DQDO\VLV>@RIRYHUKHDWLQJLQVXPPHUVKRZHGWKHRYHUKHDWLQJIUHTXHQF\ZRXOGUHDFKWR
DVVXPLQJRYHUKHDWLQJDVLQVLGHWHPSHUDWXUHKLJKHUWKDQÛ&IRUPRUHWKDQRIRFFXSLHGKRXUVZLWKRXW
WKH H[WHUQDO EOLQGV ZKLOH WKLV QXPEHU UHGXFHV GUDPDWLFDOO\ WR ZLWK H[WHUQDO EOLQGV RSHUDWLQJ+RZHYHU LW LV
DVVXPHGWKDWRFFXSDQWXVHWKHEOLQGVWRWKHLUEHVWSHUIRUPDQFH7KHIDFWZKLFKLVQRWFDOFXODWHGLQWKLVVWDWLVWLFVLV
WKH SRWHQWLDO IDLOXUH RI XVLQJ EOLQGV E\ RFFXSDQWV )RU LQVWDQFH DVVXPLQJ RFFXSDQWV XVLQJ WKH EOLQG 
HIILFLHQF\ WKLVZRXOGPDNH WKHQXPEHU RI RYHUKHDWLQJ IUHTXHQF\ WR  LQ FXUUHQW VXPPHU WLPH H[FHHGLQJ
OLPLW
6FKZHLNHU>@VKRZHGKRZRFFXSDQWV¶EHKDYLRULQWHUPVRIFRQWUROOLQJZLQGRZVDQGEOLQGVFDQPDNHDGLIIHUHQW
UHVXOW LQ RYHUKHDWLQJ IUHTXHQF\ 7RPLQLPL]H WKH QHJDWLYH LPSDFW RI WKH RFFXSDQW¶V GLVPLVVZKLFK FDQ VHULRXVO\
FRQWULEXWH WR WKHDPRXQWRIRYHUKHDWLQJWKHGHVLJQRI WKHEXLOGLQJHQYHORSHFDQUHFRYHU WKH IDLOXUHRI WKHRYHUDOO
EXLOGLQJSHUIRUPDQFH
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:HDWKHUGDWDIRUVLPXODWLRQ
&,%6( KRXUO\ ZHDWKHU GDWD ILOHV DUH DYDLODEOH XQGHU PHGLXP DQG KLJK HPLVVLRQ VFHQDULRV ZLWK GLIIHUHQW
SHUFHQWLOHSUREDELOLWLHVIRUERWK7HVW5HIHUHQFH<HDU75<DQG'HVLJQ6XPPHU<HDU'6<
ZHDWKHU GDWD >@ )RU WKH PRGHOOLQJ LQ WKLV SDSHU DQ DYHUDJH SHVVLPLVWLF VFHQDULR RI 75< KLJK HPLVVLRQ 
SHUFHQWLOHSUREDELOLW\ZDVFKRVHQ/RQGRQ,VOLQJWRQZHDWKHU ILOHVZHUHFRQVLGHUHGWRVLPXODWHWKHPRGHODVLW LV
ZLWKLQDQDUHDRI(QJODQGSURMHFWHGWRIHHOWKHJUHDWHVWWHPSHUDWXUHULVHDQGLWLVPRVWOLNHO\WREHHIIHFWHGE\WKH
LPSDFWRIDQ\8.FOLPDWHFKDQJHGXHWRWKHXUEDQKHDW,VODQG
 0HWKRGRORJ\
7KLV UHVHDUFK IRFXVHG RQ WKH LPSDFW RI WKH VRXWK IDoDGH LQFOLQDWLRQ RQ HQHUJ\ SHUIRUPDQFH RI D 3DVVLYKDXV
GZHOOLQJLQ,VOLQJWRQ/RQGRQXQGHUDOWHUQDWLYHIXWXUHZHDWKHUSURMHFWLRQV,QFOLQDWLRQDQJOHࣄZDVPDQLSXODWHG
WRWHVWWKHHIIHFWLYHQHVVRIWKHIDoDGHLQFOLQDWLRQDWGHJUHHLQWHUYDOVVWDUWLQJIURPLHYHUWLFDOIDoDGHWR
LH  EH\RQG WKH YHUWLFDO )RU JHQHUDWLQJ GLIIHUHQW IDFDGH LQFOLQDWLRQ YDULDEOHV LQ WKH IRUPRI SDUDPHWHUVZHUH
PRGLILHG WR DOWHU EXLOGLQJ GHVLJQ ,Q RUGHU WR WHVW D QXPEHU RI GLIIHUHQW LQFOLQHG IDFDGHV D 3DVVLYKDXV XQLW ZDV
XQGHUWDNHQZLWKDVLPSOHFXEHVKDSHPWRHQKDQFHFRQWUROODELOLW\RQIRUPJHQHUDWLRQDQGWHVWWKHSHUIRUPDQFH
RIWKHVRIWZDUHLQWHUPVRIFKDQJLQJZDOOLQFOLQDWLRQ$IWHUZDUGVWKHVHGDWDFDQEHXVHGWRLPSOHPHQWPRUHVHQVLEOH
SDUDPHWHUVWRWKHH[LVWLQJFDVHVWXGLHVZLWKPRUHFRPSOLFDWHGDQGUHDOLVWLFWKHUPDO]RQHV(DFKHOHYDWLRQZDVWKHQ
VLPXODWHG E\ PHDQV RI G\QDPLF EXLOGLQJ VLPXODWLRQ VRIWZDUH 'HVLJQ%XLOGHU >@ LQ RUGHU WR H[DPLQH WR ZKDW
H[WHQGWKHEXLOGLQJVKDSHZLOOLQIOXHQFHWKHIXWXUHSHUIRUPDQFHRI3DVVLYKDXVGZHOOLQJV7KHSURSRVHGWLOWHGIDoDGH
ZDVWKHQDQDO\]HGWKURXJKD&RPSXWDWLRQDO)OXLG'\QDPLF&)'XVLQJ$16<6)OXHQW>@WRFDOFXODWHLWVHIIHFW
RQQDWXUDOYHQWLODWLRQUDWH
 +HDWLQJDQGFRROLQJVLPXODWLRQV
5HVXOWVIURPWKHDOWHUQDWLYHVKDSHDQDO\VLVVHH)LJVKRZWKDWWKHLQFOLQDWLRQDQJOHKDVDQRWLFHDEOHLPSDFWRQ
WKHFRROLQJDQGKHDWLQJGHPDQGV7KHJUDSKLOOXVWUDWHVWKHDQQXDOFRROLQJDQGKHDWLQJGHPDQGIRU WKH3DVVLYKDXV
XQLW LQ ,VOLQJWRQ /RQGRQ LQFRUSRUDWLQJ FXUUHQWDQG IXWXUHZHDWKHU VFHQDULRV+HDWLQJDQG FRROLQJZDV VHW WR EH
RSHUDWHG E\ QDWXUDO JDV DQG HOHFWULFLW\ UHVSHFWLYHO\ 7KH FXUYHV FRPSDUH WKHDPRXQW RIKHDWLQJ ORDG IRU GLIIHUHQW
VRXWK IDoDGHLQFOLQDWLRQV$VH[SHFWHG IRUKHDWLQJGHPDQGWKHUHLVDQXSZDUG WUHQGDV WKHLQFOLQDWLRQJURZV7KH
WUHQG LVDOPRVW VLPLODU IRU GLIIHUHQW IXWXUHZHDWKHUGDWDKRZHYHU WKH VORSH LV VWHHSHUZKHQ WKH LQFOLQDWLRQ DQJOH
VWUHWFKHV EH\RQG 7KH UHDVRQ IRU WKLV LV WKDW RYHUVKDGRZLQJ RFFXUV GXULQJ WKHZLQWHU 7KH EDU FKDUW JLYHV
FXUUHQWDQGIXWXUHGDWDFRQFHUQLQJWKHHQHUJ\UHTXLUHPHQWVIRUFRROLQJORDGWRHQVXUHWKHVHWSRLQWWHPSHUDWXUHRI
&GXULQJWKHVXPPHU,QFRQWUDVWWRKHDWLQJGHPDQGWKHFRROLQJORDGGHFUHDVHVDVWKHLQFOLQDWLRQDQJOHLQFUHDVHV
WRZDUGVWKHKRUL]RQWDO7KHUHLVDFRQVLVWHQWGRZQZDUGWUHQGDVWKHDQJOHOHDQVWRZDUGVWKHJURXQGKRZHYHULWVWRSV
KDYLQJPXFKHIIHFWZKHQWKHDQJOHUHDFKHVWR,WFDQEHVHHQWKDWWKHUHLVDPRGHVWFRROLQJQHHGIRUFXUUHQW
FOLPDWHWRHVFDSHIURPRYHUKHDWLQJLQVXPPHUZKLFKFDQEHHOLPLQDWHGE\LPSOHPHQWLQJDVWHHSHUIDoDGH,WFDQEH
REVHUYHGWKDWWKHFRROLQJGHPDQGURVHVLJQLILFDQWO\E\WKHVHFRQGKDOIRIWKHFHQWXU\ZKHUHWKHVHOIVKDGLQJVWUDWHJ\
SURPLVHVDVXEVWDQWLDOGURSLQRYHUKHDWLQJULVNIRUIXWXUHFOLPDWHVLQ/RQGRQ+RZHYHUDGDWDDQDO\VLVLQDOODVSHFWV
RIHQHUJ\FRQVXPSWLRQ LVUHTXLUHGWRGHWHUPLQH WKHGHVLJQRIHQYHORSHVKDSHWKDWSURYLGHVVRODUDFFHVV LQZLQWHU
ZKLOHSHUIRUPLQJDVDVHOIVKDGLQJIDFDGHLQWKHVXPPHU7KLVZLOODOVRSURYLGHWKHUPDOFRPIRUWWRSURPLVHDORQJ
WHUPHIILFLHQWGHVLJQ$FFRUGLQJWRWKHGDWDUHYHDOHGDSSO\LQJDWLOWHGZDOOZLWKLQFOLQDWLRQDQJOHLVEHQHILFLDO
WRUHGXFHSRWHQWLDORIRYHUKHDWLQJIRUFXUUHQWDQGHVSHFLDOO\IXWXUHFOLPDWH
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)LJ+HDWLQJDQGFRROLQJGHPDQGIRUGLIIHUHQWIDoDGHJHRPHWULHVXQGHUIRXUFOLPDWHSHULRGV
)LJXUHJLYHVDQLQGLFDWLRQRIWKHSHUIRUPDQFHRIWKH3DVVLYKDXVXQLWXQGHUFXUUHQWDQGIXWXUHZHDWKHUVFHQDULR
7KHFKDUWVLQGLFDWH WKHUDWLRRI WKHFRUUHODWLRQEHWZHHQFRROLQJDQGKHDWLQJGHPDQGZKHQFRPSDULQJWKHYHUWLFDO
Ĭ  DQG VXJJHVWHG WLOWHG IDoDGH Ĭ  7KH FXUYHV LQGLFDWH RSHUDWLYH WHPSHUDWXUH RI WKH SLORW XQLW ZLWK
YHUWLFDO DQG WLOWHG VRXWK IDoDGH IRU FXUUHQW DQG IXWXUH FOLPDWH SUHGLFWLRQV 'RWWHG OLQH LQGLFDWHV WKH VXJJHVWHG
FRPIRUWDEOHWHPSHUDWXUHZKLFK3DVVLYKDXVVWDQGDUGVDLPVWRDFKLHYHGXULQJDZKROH\HDUF\FOH7KHEDUFKDUWVJLYH
WKHDPRXQWRIFRROLQJDQGKHDWLQJQHHGHG WREULQJERWKDOWHUQDWLYHV LHDQGZLWKLQ WKHWKHUPDOFRPIRUW
]RQH3DVVLYKDXVGXHWRLWVXOWUDLQVXODWLRQLVFDSDEOHRIPDLQWDLQLQJDQLQWHUQDOWHPSHUDWXUHRI&+HDWUHFRYHU\
V\VWHP DOVR RSHUDWHV E\ UHO\LQJ RQ WKHKHDW JLYHQ RII E\ DSSOLDQFHV RFFXSDQWVDQG VRODU JDLQ+RZHYHU D VPDOO
DPRXQWRIVXSSOHPHQWDU\KHDWLQJLVUHTXLUHGGXULQJWKHFROGHVWSHULRGRIWKH\HDU>@
:LWK WKH YHUWLFDO JOD]HG IDoDGH LQ VRXWK HOHYDWLRQ WKH SLORW XQLW H[SHULHQFHG D UHODWLYHO\ PRGHVW RYHUKHDWLQJ
GXULQJWKHKRWWHVWPRQWKVRIWKH\HDUWKHUHIRUHWRHQVXUHFRPIRUWDEOHLQGRRUHQYLURQPHQWWKHXQLWUHTXLUHGDVPDOO
SURSRUWLRQ RI VXSSOHPHQWDU\ FRROLQJZKLFKZDV HOLPLQDWHG E\ LPSOHPHQWLQJ WKH WLOWHG IDoDGH RI  )RU IXWXUH
KLJKPHGLXP ZHDWKHU VFHQDULRV VXSSOHPHQWDU\ FRROLQJ OHDSW WR WKH SRLQW ZKHUH WKH HQHUJ\ FRQVXPSWLRQ RI WKH
VXPPHUWLPHVXUSDVVHGWKHHQHUJ\GHPDQGIRUZLQWHUKHDWLQJRIZKLFKWKHJUHDWDPRXQWLVSURYLGHGE\UHFRYHU\
V\VWHP,QWURGXFLQJDVWHHSZDOOZKHUHPRVWRIWKHJOD]LQJLVORFDWHGWKRXJKZLOOFXWWKHDPRXQWRIVXSSOHPHQWDU\
FRROLQJ XS WR  SHUFHQW ZKHUHDV WKH HQHUJ\ FRQVXPSWLRQ IRU KHDWLQJ FOLPEHG PDUJLQDOO\ HQVXULQJ LW GRHV QRW
H[FHHGWKHPD[LPXPHQHUJ\GHPDQGUHTXLUHPHQWRI3DVVLYKDXVVWDQGDUGV&RROLQJGHPDQGFDQIXUWKHUWULPPHGE\
DGGLWLRQDO QDWXUDO YHQWLODWLRQ VWUDWHJLHV DQG QLJKW SXUJH FRROLQJ E\ HQKDQFLQJ WKH DPRXQW RI DLU IORZ LQVLGH WKH
EXLOGLQJGXULQJVXPPHUWLPH
D E
)LJ7KHDPRXQWRIHQHUJ\LHVXSSOHPHQWDU\KHDWLQJV+DQGFRROLQJV&UHTXLUHGWRSURYLGHFRPIRUWWHPSHUDWXUH
D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1DWXUDOYHQWLODWLRQDQG&)'DQDO\VLV
7KHPDLQVWUDWHJ\WRPDLQWDLQWKHUPDOFRPIRUWGXULQJVXPPHULVWRL3UHYHQWRYHUKHDWLQJWKDWRFFXUVSULPDULO\
GXHWRLQFLGHQWVRODUUDGLDWLRQHQWHULQJLQWRDVSDFH>@DQGLLGLVVLSDWHH[FHVVKHDWXVLQJQDWXUDOYHQWLODWLRQ>@
8QGHUVWDQGLQJWKHDLUIORZSDWWHUQDQGSUHVVXUHGLVWULEXWLRQRQEXLOGLQJHQYHORSLVHVVHQWLDOIRUHYDOXDWLRQRIZLQG
LQGXFHGQDWXUDO YHQWLODWLRQ DQG WKHUPDO FRPIRUW1DWXUDO YHQWLODWLRQ LV DFKLHYHG E\ DLU IORZ WKURXJK WKH EXLOGLQJ
HQYHORSZKLFKFDQEHXQLQWHQWLRQDOLHIORZRIRXWGRRUDLUWKURXJKFUDFNVDQGKROHVLQWKHVWUXFWXUHDQGLQWHQWLRQDO
LHGRRUVDQGZLQGRZRSHQLQJV$LUWLJKWHQHUJ\HIILFLHQWEXLOGLQJVWHQGWRPLQLPL]HLQILOWUDWLRQUDWHIURP$&+
OHDN\KRXVHV WR MXVWDERXW$&+3DVVLYKDXV,QD3DVVLYKDXVHDQXQLQWHQWLRQDO LQIORZ LVQHJOLJLEOHDQG
ZLOOUHVXOWWRUHGXFHWKHKHDWLQJORDGGUDPDWLFDOO\:KHQRFFXSDQWVIHHOZLQGIORZDFURVVWKHLUERG\WKH\IHHOPRUH
FRPIRUWDEOH >@1RWRQO\FRPIRUWDEOHWHPSHUDWXUHEXWDGHTXDWHDLUYHORFLW\ LVUHTXLUHG LQWKHRFFXSLHGVSDFHWR
SURYLGHWKHUPDOFRPIRUWIRURFFXSDQW7KHUHIRUHLWLVLPSRUWDQWWRDVVHVVZKHWKHURUQRWWKHSURSRVHGIDoDGHZRXOG
DIIHFWWKHDLUIORZYROXPHZLWKLQWKHEXLOGLQJ

&)'DQDO\VLVZDVFRQGXFWHGXVLQJ$16<6)/8(17VRIWZDUH7KUHHZLQGGLUHFWLRQVZHUHWHVWHGWRDVVHVVWKH
LPSDFW RI WKH WLOWHG IDoDGH  RQ WKHDLUIORZ YROXPH7KH GDWD IURP WKH&)'DQDO\VLV )LJXUH VKRZV WKDW
SUHVVXUHRQWKHIDoDGHRIWKHWLOWZDOOZRXOGGHFUHDVHLIWKHZLQGDQJOHRILQFLGHQFH,1&LVLHZLQGLVIDFLQJ
WKHWLOWIDoDGHRSHQLQJWKLVZLOOOHDGWRDORZHUDLUIORZWKURXJKWKHEXLOGLQJ+RZHYHUWKHDLUYROXPHHQWHULQJWKH
EXLOGLQJZDVHQKDQFHGZKHQWKHZLQGDQJOHRILQFLGHQFHLVVHWWREH,1& ZLQGIDFLQJWKHVLGHWLOWIDFDGHRU
 ZLQG IDFLQJ WKH RSSRVLWH WLOW IDFDGH )RU WKHVH WZR FDVHV WKH KLJKHU QHJDWLYH SUHVVXUH RQ WKH RXWOHW ZDV
H[SHULHQFHGOHDGLQJWRDKLJKHUSUHVVXUHGLIIHUHQFHEHWZHHQ WKHLQOHWDQGRXWOHW7KLVZLOOFDXVHDVWURQJHUVXFWLRQ
DFWIURPWKHRXWOHWRSHQLQJDQGFRQVHTXHQWO\KLJKHUQDWXUDOYHQWLODWLRQ




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 'LVFXVVLRQDQGFRQFOXVLRQ
1HJDWLYH LPSDFWV RI WKH IXWXUH FOLPDWH FKDQJH LQ SDUWLFXODU RYHUKHDWLQJ ULVNV ZHUH FRQVLGHUHG IRU IXWXUH
SHUIRUPDQFH RI WKH 3DVVLYKDXV GZHOOLQJ ZKLFK LV ZHOONQRZQ IRU LWV ORZ HQHUJ\ GHPDQG IRU VSDFH KHDWLQJ $
3DVVLYKDXV XVHV ODUJHZLQGRZV WR SURYLGH SDVVLYHKHDW JDLQ DQGD EHWWHU GD\OLJKWLQJ DQG YLHZ*HQHUDOO\ SHRSOH
SUHIHUWROLYHLQDKRXVHZLWKODUJHZLQGRZV3V\FKRORJLFDOO\WKLVZLOODOVRLPSURYHWKHRFFXSDQWV¶ZHOOEHLQJ,Q
RUGHU WR EHQHILW IURP ODUJH DUHD RI JOD]LQJ VXPPHU RYHUKHDWLQJ VKRXOG EH FRQVLGHUHG FDUHIXOO\ WR PLQLPL]H
GLVFRPIRUW KRXUV HVSHFLDOO\ LQ IXWXUH FOLPDWH 'HVSLWH RI WKH DGYDQWDJHV RI ODUJH JOD]LQJ RI WKH 3DVVLYKDXV ZHOO
LQVXODWLRQKDVEHHQHPSOR\HGDVRQHRIWKHFUXFLDOVWUDWHJLHVIRUUHGXFLQJ&2HPLVVLRQV7KHEXLOGLQJUHJXODWLRQV
LQWKH8.KDYHXUJHGGHYHORSHUVDQGDUFKLWHFWVWRGHVLJQEXLOGLQJVZLWKKLJKLQVXODWLRQ2QWKHRWKHUKDQGWKHSDUW
/ EXLOGLQJ UHJXODWLRQV DGGUHVVHV WKH LPSRUWDQFH RI RYHUKHDWLQJ ULVN LQ D PRUH HODERUDWHG ZD\ WKDQ EHIRUH E\
KLJKOLJKWLQJWKDWRYHUKHDWLQJVKRXOGEHFRQVLGHUHGDORQJVLGHLQVXODWLRQ
2YHUKHDWLQJIRUIXWXUHKRXVLQJGHYHORSPHQWVZDVGLVFXVVHGDQGVRPHXVHIXOLQWHUYHQWLRQVZHUHUHYLHZHGZLWKLQ
WKHVWXG\6KDGLQJWKHJOD]LQJIURPGLUHFWVRODULUUDGLDWLRQLVEHOLHYHGWREHWKHPRVWHIIHFWLYHSDVVLYHVWUDWHJ\LQ
UHGXFLQJ DQQXDO RYHUKHDWLQJ UDWH IRU KRXVLQJ VHFWRU 3URIHVVLRQDO SODQQLQJ DGGUHVVHG LQ 3DVVLYKDXV SULQFLSOHV
VXJJHVWVXVLQJH[WHUQDOEOLQGVDQGRYHUKDQJVWRSURWHFWWKHEXLOGLQJVIURPXQGHVLUDEOHVRODUJDLQ1HYHUWKHOHVVWKLV
VWXG\KDVLQYHVWLJDWHGWKHHIIHFWRIWKHVHOIVKDGLQJIDoDGHDVDQHQYLURQPHQWDOGHVLJQDSSURDFK
2YHUDOOWKHVWXG\SUHVHQWHGDVHQVLWLYLW\DQDO\VLVRIEXLOGLQJIDFDGHLQFOLQDWLRQDVDIXQFWLRQRIFRROLQJGHPDQG
IRU3DVVLYKDXVGZHOOLQJV7KHUHVXOWVRIWKHVLPXODWLRQVVKRZHGWKHHQYHORSHVKDSHZLOODIIHFWHQHUJ\HIILFLHQF\RI
WKHEXLOGLQJVDQGSRWHQWLDOO\ZLOOUHGXFHSUREDEOHVHULRXVRYHUKHDWLQJULVNV LQ IXWXUHVXPPHUV&)'DQDO\VLVZDV
FRQGXFWHGWRH[DPLQHWKHHIIHFWRIWKHDOWHUHGIDoDGHRQZLQGEHKDYLRU6LPXODWLRQGDWDLQGLFDWHWKDWWKHUHZRXOGEH
VHULRXVRYHUKHDWLQJLVVXHVLQ/RQGRQLQWKHQHDUIXWXUHDQGWKDWEXLOGLQJVZKLFKGRQRWVKRZDQ\SDUWLFXODUFRQFHUQ
UHJDUGLQJGHVLJQLQJZLWKVXLWDEOHVKDGLQJZLOOVXIIHUIURPRYHUKHDWLQJ,WZDVFRQFOXGHGWKDWDWLOWHGIDoDGHRI
FDQHOLPLQDWHFXUUHQWDQGUHGXFHIXWXUHRYHUKHDWLQJULVNIRU/RQGRQFOLPDWH
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